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Integrating (D+l)j/— e^( Acos^-aJ+B sinL-a;) (3). 

Differentiating this with respect to x, 
d*V Ay . rr1 i/3 i/3 . i/3 x , 

+(i8ini^x +V^ cos^)£] (4). 

When a;=0, y=l, dy/dx=l, and (3) gives A =2. 
When a;=0, D--=l, D*=0, and (4) gives 5=0. 

.-. (3) is (D+l)y^2e^Qos i -^ i -x (5). 

Integrating (5), and noticing that when x=0, and y=l, the constant of 
integration is nought, 

2/=eK4i/3sin t^s+cos ^-x) (6). 

Also solved by Q. B. M . ZERR and J. SCBEFFER. 



MECHANICS. 

128. Proposed by M. £. GRABER, A. B., Heidelberg University, Tiffin, Ohio. 

A particle is placed on the convex side of a smooth ellipse and is acted upon by two 
forces, F and F' , towards the foci, and a force, F' ' , towards the center. Find the position 
of equilibrium. 

Solution by G. B. M. ZERR, A. M.. Ph. D.. The Temple College, Philadelphia, Pa.; and the PROPOSES. 

Let G be the eenter of the ellipse, semi-axes a, b; P,, P s , the foci; force 
PF X =P, PF 2 =F' , PG=F' ; distance PG=r. Let 
fall the perpendiculars F^G, GH, F t K from the 
foci Fj , P 2 , and the center G on the tangent at P. 

Let £PF,G=/LPF i K=o, iPGH=<p. 

Then Psin0-=P'sin0+P"sin<p. 

sin q> F—F 
.-. . „ = — =jn — =«, suppose, 
sintf F' ' ™ 

F 2 K=F 2 PeosO, P,(?=P,Peos0, GH=rQOsq>. 

2GH=1 i K+F i G=(F. i P+F l P)oosO=2aQosO. 

.•. rcos9>=aoos0. 

P 2 K. P, G=b i ^F^P.F, Poos 8 o=C3f* 00s 8 o=(a* +b* - r s )cos 2 6. 




V(a 2 +5 8 -r 2 )' j/(a* + b*-r*) 
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_ ab . _ 1 /[r 2 (a 8 4-& 2 -r>)-a s j>*] 



_ V [r*(a«+&*-r«)-fl'6«] _. i/(r 8 -6 a ) 
rj/(a*— r s ) — r 



r t —b*=r°n i , or »•= 




l/(l-« s ) ' 

129. Proposed by B. F. FINKEL, A. M.. M. Sc. Professor oi Mathematics and Physics in Drury College. 

Springfield. Mo. 

Two spheres whose masses are M, and M. 3 are a units apart, and attract 
each other with a force =M,M. 2 /a z . Find work done in carrying a unit mass from 
the center point between them a distance r in a direction with line of centers. 

Solution by G. B. II. ZEEE, A. ML Pb. D., Professor of Chemistry and Physics in The Temple College, Phila- 
delphia, Pa. 

Let B—m u A=m,, »,>»(; ; G, the centroid of m,, m., ; OG=c, OD=x, 
DG=y, IDOC=0, lOGD^cp. 

Then ^/(,.4^-to*), Hg^jft 

c=?/cos9>-fa:cos0. .•. cos<p= . 

Force acting on JD=(m, +w* 2 )/2/*- 

Resolving this force, the component along OD 

=(w,+m 2 )cos(<'+9y)/y 2 = g " {(c— o;sosfl)cosg— sinfl |/[j/ 2 — (c— #oos0) 2 ]} 

y 

__ (m,+»*s)(coos0— a;) 
~ "(c'+a:* -2casoos0)3 " 

~. . . . f r (ceos0— x)dx 

Work=(»M 1 +m,) I ■ 7 -— -, — -. — ^ — — .-^ 
Jo (c*+a; ! — 2«cos0)3 

= (OT, +«,)( >j/ ( c3 + r 2_2 C «3OS0) TV 

=2(111, + «,)«( 



]/ 4r*(»»,+»»j)* + a ! (m 1 - w 2 ) e — 4ar(i»,*— m/)oos0 
— )■ 



